This study investigated some immune system related parameters among post-menopausal women in Elele, River state, Nigeria. Forty-two individuals participated in this study and forty control subjects were established as well. Blood was collected from the participants, and CD4 cells and total white blood cells count were analyzed using standard procedures. Result showed that test subjects and control values were 5.46 ± 1.64 × 10 9 /L and 7.24 ± 1.47 × 10 9 /L, respectively for total white blood cell and 1265.19 ± 458.56 cells/µl and 2159.53 ± 400.02 cells/µl respectively, for CD4 cells. There was significant difference (P < 0.001) among the test subject and control for both parameters. The results in the test subjects for both parameters were significantly lower compared to the control. The decline in immune system related parameters among the test subjects may predispose them at risk of multiple infections and other associated health conditions.
Introduction
Among women of reproductive age, several hormones such as follicle-stimulating hormone, luteinizing hormone, estradiol and progesterone play a significant role. For instance, AACC [1] reported that these hormones play an essential role in egg development and its release from the ovaries (ovulation) monthly. The hormones also play an essential role in the regulation of women monthly men- Menopause is the cessation of a woman menstrual period. This usually occurs when an adult woman has stopped mensuration for at least 12 calendar months and she can no longer get pregnant [1] [4] - [9] . Menopause can occur any time once a woman is in her late 40s to early 50s [1] [2] , typically with the range of 48 -55 years [9] .
Menopause leads to several changes in the body of a woman. According to Lages et al. [10] , Gavazzi and Krause [11] , Eledo et al. [4] , Pistilli et al. [12] , Sivro et al. [13] , it leads to defect on the immune system response and predisposes the body to multiple infections. According to Eledo et al. [4] , transition from one physiological being to another could alter the blood parameters. For instance, Eledo et al. [14] , Eledo [15] reported that habits such as smoking could alter haematological parameters. Igbeneghu and Odaibo [16] reported that disease condition such as malaria could lead to alteration in some blood parameters.
Eledo et al. [17] reported that disease such as diabetes could affect haemostatic parameters. Eledo et al. [18] , Papadopol et al. [19] , Achie et al. [7] reported that health condition such as pregnancy could lead to defect in some haematological characteristics. Eledo et al. [20] reported that exercise could also lead to variation in haemostatic parameters. 
Selection Criteria for Subjects
Inclusion Criteria: Post-menopausal subject within the age of 48 -75 partici- 
Blood Collection
Blood was collected from each subject via the antecubital or dorsal vein following venipuncture approach. The blood samples from both test subjects and controls were dispensed into dipotassium EDTA tubes.
Laboratory Analysis

Total White Blood Cell Estimation
A 1:20 dilution of blood was made by adding 0.02 ml of blood to 0.38 ml of diluent (Turk's solution) in a glass tube. The content was then properly mixed for about 1 minute. By means of a Pasteur pipette, an improved Neubauer counting chamber covered with a cover slip was charged or filled with the suspension.
Without delay, the leukocytes were counted using the ×10 objective. The leukocytes in the 1 mm 2 areas of the top and lower extremes were counted. The final leukocyte count per liter was calculated using the formula: 
Statistical Analysis
Statistical analysis was carried out using Statistical Package for Social Sciences software version 20. Univariate (mean and standard deviation) and inferential (t-test) parameters were calculated. Significant variation between the test and control subjects was discerned at α < 0.05.
Results and Discussion
The total white blood cell and CD4 count among post-menopausal women in Elele River state is presented in Table 1 . In the post-menopausal women (test subjects) and control, total white blood cell ranged from 2.7 -7. immune response linked to menopause. Gameiro et al. [38] reported that at menopause, there is an increase in pro-inflammatory serum markers (IL1, IL6, TNF-alpha) and response of the immune blood cells toward the cytokines, and a decrease in CD4 and B lymphocytes and cytotoxic activity of NK cells. Basically there was significant difference (P = 0.008) among the various age grade. This showed that after menopause the total white blood cell and CD4 count tend to decrease.
Previous study by Eledo et al. [4] has indicated that menopause reduces haemoglobin concentration, packed cell volume and platelets but increases erythrocyte sedimentation rate. This showed that menopause does not only affect CD4
and white blood cells of the woman body but also affects some other haematological parameters. Authors have reported that nutrition could also affect some haematological parameters. For instance, Padalia et al. [39] reported that poor nutrition resulted in vitamin B12 and folic acid deficiency; in old age this could cause haematological changes.
This reduction in total white blood cell and CD4 cells could be due to the effect of ageing. Also during ageing, the body may be predisposed to other health conditions that could lower the CD4 cell count of the body. Typically, authors have variously reported that ageing leads to a defect in immune system response and predisposes the body to multiple infections [4] [10] [11] [12] [13] . According to Sivro et al. [13] , ageing decreases the ability of the body to fight against infections or foreign agents. Most of the studies suggest that in addition to age, estrogen deprivation may also contribute to changes in the immune response [38] .
Conclusion
This study assessed total white blood cells and CD4 cell counts among post-menopausal women in Elele, River state, Nigeria. The findings of this study showed that after menopause, some immune system related parameters such as total white blood cells and CD4 cell counts decrease. This is evident in the sig- 
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